206                     THE ELECTRIC FURNACE
another type of furnace,1 which is now in commercial operation in California. This furnace has a general resemblance to the one constructed there by Dr. Heroult. It consists of a steel shell 27 ft. long, 13 ft. wide and 12 ft. high,, lined with refractory material, and provided with an arched roof and a tapping hole. The ore charge enters through five vertical chutes, and the electric current by four vertical electrodes which alternate with the chutes, and all enter the roof at points on its longer diameter. The chutes are 2 ft. in internal diameter, and 15 ft. high. They are used merely for charging, no preheating being attempted. The electrodes are of graphite, 12 in. in diameter, and 4 ft. long, new sections being attached with a screwed connection (see Fig. 48). Each electrode lasts for 30 days in continuous operation. The electrode-jackets and the arched roof are water-cooled. Three 75o-kw. transformers are connected to the 2,4oo-volt three-phase supply, and deliver current to the electrodes at 40 to 80 volts. The voltage regulation is effected by means of eight current taps and a compensator on the primary side which gives fifteen steps for voltage variation. Apparently (as there are four electrodes) the low-tension terminals of each transformer will be connected to each adjacent pair of electrodes so that each section of the furnace, between two electrodes, will receive the power from one transformer; the two end electrodes will, however, carry a smaller current than the other two.
The ore is a very pure magnetite containing 69.9 per cent, of iron and 2.4 per cent, of silica; it is smelted in admixture with charcoal, quartz and burned lime, a typical charge being:
Iron-ore..................................             500 Ib.
Charcoal..................................   135 to 150 Ib.
Lime.....................................              3$ Ib.
Quartz..........................'........            iz\ Ib.
In the operation of this furnace no use is made of the liberated gases, either for the preheating or the reduction of the ore, and the gases are not circulated as in the Swedish furnaces.
Since the above was printed, an illustrated account of the Cali-fornian plant has appeared,2 in which it is stated that a 3,000 K. W. furnace of the same type has now been constructed. The power consumption has been as low as 2,200 K.W. hours (0.337 ELP,
1D. A. Lyon, "The Electric Furnace in the Production of Iron from Ore," Met. and Chem. Eng., xi, 1913, p. 17.
2J. Crawford, "Progress of Electric Smelting at Hdroult, California," Met. and Chem. Eng., xi, 1913, p. 383.atent 815,293, March, 1906.   Electrochemical Industry, vol. iv, 1906, p. 152.Carborundum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
